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(57)Abstract: 

PURPOSE: To provide an optical anisotropy element and its 
production to improve the display contrast and view angle 
characteristics of the displayed color of a TN liquid crystal 
display element. 

CONSTITUTION: A liquid crystal display element consists of 
a liquid crystal cell CE consisting of two electrode substrates 
with a twisted nematic liquid crystal interposed, and two 
polarizer elements. An optical anisotropic element RF 
disposed between the liquid crystal cell CE and the polarizer 
element is a sheet having negative uniaxial property having 
the optical axis not perpendicular nore parallel to the sheet 
plane, for example, the optical axis is tilted by 10-40° from 
the normal direction of the sheet plane. Thereby, phase 
difference for oblique incident light due to the liquid crystal 
cell is compensated with the phase difference of the optical 
anisotropy element RF. Thus, a liquid crystal display device 
without showing a view angle dependence can be obtd. 
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[0 0 5 5] r:r.^JB+6tt«***HF-»** WtcfflK 

iftkcOPfflfCOVvCW:, LIQUID CRYSTALS, 1989, VO 
L. 5, NO. 1, pp. 159-170J K&M & ftT V ^ 5 » 
[0 0 5 6] E(Si<£>HJ££^*.5<k, ffi»^»ft 
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26 

|B±, fc5W*, H£^hy**£tt$HP***fc«>* 

[0 0 5 7] R*ttlMma:*#<»tf»i:» > 

luVyf 1 ho * s^»ct> r*t 

ft, fcr=.A4B<oatf y , #!)'/n*fy, *K y 

[0 0 5 8] *pi*hni?y^iIl«lXtt*M4El«l 

&S1 4 ltov>rifi'<6o htt tf y^EfaftbSfc: 

*. tf , ftMBS 58-72923*, flHMBB 5 8-8 8 7 
20 2 8*, #W¥2-30 1 7WfcW**ih.TVN6V9 

ft, 2tt/, 6 2-2 7 0 9 1 7-*, 1#iB^2-3 

7 3 2 3*^tcM^$HTV>5*^^bcitfs'^El*5^ 

[0059] r<D£5 *Aw-tttt7t^S*^)Rff^ 
30 **S^+»fcftSfe»l>, 050><£5K, «#XttS#«r 
bv\ 

[0 0 60] ^t, «*»^«>EllI*B3&*-***fco 

^®ija±»* uitio o , cw±-ejgfiK^'*, mm^v> 

fejc, affiW^ffit6l4r@3ei-S^J£i:bTtt, ^fia»«i 
50 [0 0 6 1] rro*-ife©ffiS©EiBiHS»-tt, taiS<oi 



27 

mm^mm&Rsm wmn& • wsts-a-j ( 1 9 

So 

[0062] Jta-a-M^co^tb-Cf*. '<y/7*/' 

tt. r**mwft:^;*y.M (1 9 8 9^ *8-&8i#Hr 
V*— ) CO 6 3~1 4 7-1— v^fJilEii^ft-CV^,, 
[0 0 6 3] r<o±5l'?££&iS#^&^!>-«i 

ffi^T£«-h~.<Z>*g«JfHi8i, Jg&ifGMSHSfc.fct) 7^ 
[0 0 6 4] 

^ti sjjro^f i^y-r^ 9 d=: h y^*t^#© 30 

^Wy h*MU rtil0Ommro?Lgttt5yX 
>«fc 9 If Lttl-f-i*fc, 3 0%COig#*ffV\ 7 

[0065] rrony K#0'f''frM^&te'fc£#MICtt' 

UTiS^-f-Sffii: 2 0° ro^JKt?5f|g-#-Sffi-e, rwa 
y K#*^5^ J?£ifal . 5 mmCO*§P3?f5#iGD« 

[0066] r©«tfSj**#H*»— ^— tiMyf*^ 

ftikfcX* 5 0(imWSiC^^!?- 3 0jim©Si 40 
C^^^— , 1 0 MtnCOS i Cs<$y— , 3/*m<£>y-f 
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28 

ir*V 0. 0 5 nmtoTA'S.-r T 

NWfcWMfU Jg£l. OmmCOaSffi^CO^^U'V-T^ 

[0 0 6 7] 1 B 

*iW!l A&MVT* 3S#(*J=:S*UTifl3WSBi: 1 0 

Hjfeflll Ai±<H- CO^fefcio-Cff^ 1. OmmO 

[0068] mum i c 

IHkM 1 Afcjav-C, SS#tt^*fL.-CB:^-f-5Ei: 3 0 
HiS«!ll Ai:^<K— cO^(cJ;oTJ?:^ 1. OmmO 
[0 0 6 9] 1 D 

SUM* 1 AfcUBV^C* JS#«fc*fLTii:^-f-5Ei: 4 0 
SWMll Afc*<H— O*«fejcj:o-Cff*l. 0 mm© 

liifitto^^w^-r^ y o~ h y Mg&#fc 0 

[00 7 0] ittfrBfl 1 A 

U-CBl[^i-5ffi-C^7-<^bff$*5)l. 5mm©RS*r 
Sl. OmmO&SJfcW^^W^-Ts}' y n:=i S y ./V-fct 
[00 7 1] JtfMV 1 B 

gtttffli Afcfcwr, JS#Wfc*fUTtt^i-Sffii: 5 0 
HtS«!ll Ai:^<lRl-<0*'jfek:ioTff* 1. OmmO 

[0 0 7 2] <*«N»£JfcHfc©fc+ai*fttf*ttlcjt 

HJfifll 1 A~ 1 D &tfJfctiE0tt 1 A~ 1 B \C ± o T# 6 ft 

[0073] mjEfctt, (i*) »#mmmx> 

— & — AE P - 1 0 0 K-Cttffl L-fco Htfc#l 

fttWttW^W&tuWRWfcttAE P-100Jc*J»tS 
A / 4 * 4:**T-©PJ|c«*»Jifc =* n** —teg* 
U »*R««l4rlHWBbx n 0 =n„ irftS^lRjSrfco-C 
3t^*4 i: Lfc„ #6.ftfeife*=Sr* 1 lcs*f. 
[0 0 7 4] 
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29 



30 







n. 


-n, 




2 0' 


-0. 


0003 




1 0* 


-0. 


0003 




3 0' 


-0. 


0003 




40* 


-0. 


0003 


tttfeHl A 


0° 


-0. 


0 0 0 3 


M«1B 


50* 


-0. 


0003 



[0 0 7 5] <?SS*^*^^3fe^Ee> 
*5V^ *MmRFt*9»i, TN«lt;vc 
EM\ ffi^AcOfilcO^^^^W^rXW^^LXX-Y 
ffirt*?4 5° ifc&iSjc, <B3t«BC0ffiJC0^tf 

«A<OiB*WlPA4rX«lte#b4 5° * fi#«B£>fi* 
ttPB«:XWc#Li 3 5 0 teE«Lfc 0 rr-C<gfflb 
fcttA-feA'CEOy ^— 7*— i ^3^ffl[ (n 
« - no ) x^y^X) fi4 8 0 nm*T\ ^fy 
^f-^X«:5. O^m-CfeSo 

[0 0 7 6] RfirtM/CEteS 0 H z ffi»«T»«JBE*Hl 
SDL, Sia*i:Sff(7>Bi«^^«S:^ («e) SLCD- 
50 0 0t»SU o *<D»**B 7 rr-C, 
«E*ff3»bftv^«-c©3IHajla(i*- l00%t b7h 0 

[0 0 7 7] <ttft«H£<DffiE> 30 

V\ O V/5 V(Z)3yh7^ h 1 0&2p(£>±T;fe&<Z>ffi 

M«H***:«tttP («) SLCD-5000[:iot 

[0078] mmm 1 f 

Sififll 1 E £ ra*©***-T\ R F h LT 

Sttftli BT#^xfvy-7^ y h y^MR*^ 40 



[0079] mmm 1 g 

^*fc#j 1 E £ W*0>3Mfc3R-C. *¥S*lfRF i bT 
[0 0 8 0] Hifc#J 1 H 

mmmi DT#7t^^u^-r^ y u~ k y/wtR^rfflVN 

[0 0 8 1] ifc«#J 1 C 

mmmiEtmm<D^m^ ****** rf^*^ 

[0 0 8 2] JtROT 1 D 
ttJfc*E«l A^^^^-U^-T^ !)D^h y/l"«£/B 

[0 0 8 3] H&tm 1 E 

mmm 1 e t n*w>***-c, g*** r f t lt 
JtRCTi B-c^fcx^i^^-r^ y d- k y/u««rffli^ 
x\ i^^=3>- h i og^±T;fefr(£>«iH$1* 

[0 0 8 4] mmmi EfahiHAxtttigimi cfabi 

E<Dmm\cX<^X^htiit^^by^ b l 0S2pco±T 
[0 0 8 5] 
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31 



32 



*2 





i: 


T 


to. 






5 8* 


4 5* 


5 5* 


50* 


ftlftMlF 


47" 


3 7* 


3 4' 


3 9* 




44 s 


3 6' 


4 0" 


38* 


*JMfllH 


3 5' 


3 8' 


3 6' 


39' 


tfc*t«l C 


2 9° 


1 8" 


3 3" 


36' 


tfctWIlD 


2 0° 


1 2" 


2 3" 


60' 




2 0° 


40* 


3 6" 


39* 



2 ] 

flffittl2A 

( Mfcl) ©TE-3) *33wt%> *Ky 

7 I ;y*2wt%« ^Lxr^yA'^fite-ttfb-a-'fe* 

KfcigtfU SSiifcfc (SE-1) SrSHSSLfc,, SE- 
y^DfrtS' J: let 9 (kh-1) 

[00 8 6] Sffifll 2 B 
-IS^^fi ( Mfcl) ©TE-4) *33wt%. tfl) 
47wt%« iE-Ltfll«tT ]} —A- 

mzirtzT? y 2 o w t %<?59i-&t?Ja^ 

U rtl?>*-^DP7^yUA^Sf*?U, (SE 
-2) fcSWHbfc,, sE-2*#!J:e*-w^V:7*W 30 
-I>7^^il:^U^ ioot©fi«TT?i' 

- ^ffiK^sfeSW-isi^k 3 8° «v\fc#[*fcat» 

9*****^ (KH-2) fcWRLfc. 
[0 0 8 7] SJt«H2C 

( (AS 3) OTE-12) i:^t6^2AT?ffl 

•J-w-r-TraHU (SE-3) *3l$[Lfc, 40 

SE - 3*jK'J x^uyf 1/7^ V — h7^/WAJi^ 



n^itaa^ 2 8° «vfc#i*uc«i*waiL'4**fe> * 

H-3) 4rlBKUfc„ 
[0 0 8 8] tt«?^l2A 

mmm 2 b 3 3 w t %, # y tm 

r ^ y ^fi-s-te * 2 0 w t %cD9i-&-c?S'g- u 

;tl?)«r^nD7tMKMtv jRfiS^ (SE- 
2) *fS®bfco SE-2«rJl?!)ifW^7 l l'7?V- 
h7-f^AJ;CI*L)fci, l 0 Otco^H^T-e^— 

^^t?*llMH-8ni:fc±!J**»**^ (KH-4) 

[0089] mmm 2 b 

HftM 2 A t IM-C^fffiii* 3 3 w t %, #y>^ 
A'^^^yt — h£r4 7wt%, r-feh*->"<>'/7i 

y>-*2wt%, utt ? y /u^st-^ttte-e-fc*- 1 8 

&A*U (SE-1) «r3IS4bfc. SE-1* 

^&#3fT- (KH-5) £f8$4Lfc„ 

[0 0 9 0] Ot^tt<£>?B]j£> HlfitfJ 2 A~ 2 C BLtfJfc 
tfcflfl 2 A~ 2 B I' J:oT#fe^fc7t^S**^ fcoV"» 

tfn„ , no ^Sl^trftofco #^ttfc^«r^ 3 
[0 0 9 1] 
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33 



34 



S3 







1 


n, -n 0 


B% (Mm) 




KH-l 


1 6* 


-0.007 


50 




KH-2 


3 6' 


-0.004 


37 


*S1M!2C 


KH-3 


2 3' 


-0.006 


60 


ft«*M2A 


KH-4 


0° 


-0.006 


5 5 




KH-5 




0 


6 5 













2 A~ 2 C &.tftt;tfcfll 2 A~ 2 B *C J; o T# b ft 
#4 



*^<Ot^ffiS-C, 0V/5V©ay hy* h 1 0 
[0 0 9 2] 







Ji ~ T 


£ ~ * 


&ffi*92B 
2SJWU2C 
Jt*«2A 
Jfc««J2B 


KH-1 
KH-2 
KH-3 
KH-4 
KH-6 

mv 


50'~43' 
46' ~4 1" 
55* ~4 7" 
2 0* —1 8" 
2 9' ~1 7" 
29' ~18* 


5 2* ~4 5* 
42' ~4 0' 
5 0* ~4 5" 
34* —3 9" 
3 1" ~3 0" 
3 3* ~36* 



31*0(1 3 A 

B^Kfi ( Mbl] COTE- 2) ^^^-V^^vy^ 
Kf'SSJWL, 1 0 w%cOiSf^^SSfJS (SE-4) * 30 

3%-)' y/n/<;->M*i*b, i o o 

"C-C 3 O ftm&m^* J -^«fe# U& 10 0^3 

i,it&#9xmi&±.\£m&*m&®m (se-4) 

*U Jt^^*^ (KH-6) SrSaSSLTt. 
SIB 



[00 9 3] Jfctfcfll 3 A 

HJfrCT 3 AOmft*m&t8Wi (SE-4) ^Efa^S* 

L4v^7^ss±t^§t»fL, ±^^m^ (K 

H-7) SrlHiSbfc. 
[00 9 4] 0fc*«!<Z>8!IJ£> Hifcfl] 3 A&tfifctStfi 3 

^^UX^Wi:j*i»i:CO^-r^i«S^n„ % no 05 
[0 0 9 5] 









n. —no 


mts (Mm) 




KH-6 


2 1" 


-0.005 


7 2 


ami 3 a 


KH-7 




0 


30 













mmm 3 Ast^jttSE^ 3 a k ± -= t# e> *L3t ***** 



•C, 0 V/5 VOay h 1 0 £*gCD_tT:fe£<Z>& 

[0 0 9 6] 
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35 
5£6 



36 







Ji — T 


~ * 




KH-6 
KH-7 


5 2* ~4 3° 
2 0* ~37* 
2 9' -1 8* 


4 2° ~40" 
34* -39* 
3 3* ~36* 



£Ui<D*S*a>k, *3SWKi*ttiU TNfi****** 
[009 7] 

J: t NfiR****^^^^ 

[02 j ^roTNajgcs**^^^^^**®^* 



10 



20 



[03] S*©TNlfiSS/f^f©*'Tll^»l'3t 

^A*H-5#^w^roaiifi«ffi*tjiM-r«>fc«>w0^& 

6. 

[04] ^ro-WSHt**^*©***®**^** 

[01] 



30 



[05] B*#**«tfc±5Eltl3tfa#ft*»W"t- 

»**at^*Ei«i * * s 3Wfe*r awn- s fc * w«^;0 

[07] *«?B©SWi«Uci8V'>*«**3**^oJtil* 

<z>^)Jpa£EfKH4*^i-0^fe So 

PA. PB-fi*tt 

LI. L2, L 3-«3t3ft 

PS-jfc«Oii8 

1 o-3E*#V— h 
1 1-S5$H^ mj 
l 2-©#^ifo& 
1 3 

1 5"-**tt*3'?-*»*L.fc»* 



[02] 





(20) 
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